Am obstruction of the upper intestinal tract of the dog is promptly followed by profound chemical changes in the blood. There is primarily a fail in the chlorides and usually a coincident rise in the CO~-combining power of the plasma. I These changes occur before the increase in non-protein nitrogen noted by Tileston and Comfort,* Whipple, ~ and others.
vented in the dog with the duodenum completely obstructed, for as long as 28 days by furnishing an ample supply of chlorides. The chlorides are in some way utilized. Such facts indicate, we believe, that the action of the chlorides is essentially protective. 8
MacCallum 5 and others have interpreted the fall in chlorides and the rise in COs-combining power in pyloric obstruction as due to a loss of chlorides through vomiting. The same explanation might be offered for the diminution in chlorides after the intestine is obstructed. With the vomiting which occurs after such an obstruction some chloride is, of course, lost. We have shown, however, that rabbits--animals which cannot vomit--show the same changes. The characteristic changes have been observed also in one patient who did not vomit at any time, and repeatedly in dogs in which there was no significant loss of chlorides in the urine or vomitus. It has been shown also that in starvation alone there is no fall in chlorides.
To determine if possible just what effect the loss of chlorides through vomiting has on the course of the intoxication, we have followed the chemical changes in the blood of the dog after ligation of the esophagus and of the cardiac end of the stomach. Such operations obviously rule out any loss of chlorides by way of the stomach. The experiments have yielded some unexpected and interesting data.
Method.
The animals have been kept in metabolism cages during the experiments. No food was given for 2 to 4 days before the operation. All operations were done under ether anesthesia with aseptic technique. Blood for chemical analysis was obtained from the jugular vein before operation and usually at 12 hour intervals thereafter until the experiment was ended by the death of the animal. No food was given after operation, except as indicated in the tables. Eleven dogs have been used in the experiments proper and seven as controls. In six animals an obstruction was effected by tying tape around the cardiac end of the stomach as close to the lower end of the esophagus as the condition permitted. In two the esophagus was ligated through the mediastinum just above the diaphragm and in three the obstruction was made in the neck.
The non-protein nitrogen, sugar, and creatinine have been determined by the method of Folin and Wu, 9 the CO2-combining power of the plasma by the method of Van Slyke and Cullen, I° the urea nitrogen by the Van Slyke and Cullen modification of the Marshall method, ~l and amino-acid nitrogen by the method of Folin; 12 the chlorides have been determined on the tungstic acid filtrate in the manner suggested by GettlerY OBSERVATIONS.
Four of the six animals with the cardiac end of the stomach obstructed died within 36 hours after the operation. One lived 48 hours, and one 72 hours. At autopsy the ligature was intact in every instance and there was no peritoneal infection. In no animal was the cardiac opening completely occluded. In most instances a lead pencil could be passed through. The stomach usually contained a moderate amount of. fluid. The gastric mucosa and the duodenum always appeared normal. Two dogs which died 24 hours after operation showed no significant blood changes. Four dogs showed a marked rise in nonprotein nitrogen and urea nitrogen. In one (No. 1) there was an increase of the non-protein nitrogen from 22.4 rag. to 104 mg. within 24 hours. The creatinine rose in two, the uric acid in two, and the amino-acid nitrogen in all, with one exception. The only dog showing a well marked fall in chloride was one which lived 3 days. The chlorides had fallen to a low level 36 hours after operation. Two animals showed a slight rise in CO2-combining power, while in three there was a fall. The results of the blood analyses are shown in Table I . Dog 1, 24 hours after the operation, showed extreme salivation, rapid respiration, and restlessness. The other animals were listless and drowsy. No muscle tremors or convulsive attacks were noted.
The obstruction of the esophagus was effected by ligating with heavy tape. The results of the blood analyses are shown in Table II Ligation of cardiac end of stomach• nitrogen r ~d urea nitrogen occurred in two dogs, a slight increase in a third one, and none in the fourth. In all there was a fall in CO=-combining power and chlorides. Little change was noted in the other constituents. In two animals the vagus nerves were cut when the esophagus was ligated. These showed changes similar to those in which the nerves were left intact• 
Ligation of esophagus in neck.
Ligation of esophagus in neck and section of vagi.
LigatJon of esophagus in thorax and section of vagi.
DISCUSSION.
These results indicate that a fatal intoxication ensues after the cardiac end of the stomach or the esophagus is obstructed. The clinical course is more rapid and the blood changes are more marked than those occurring subsequent to pyloric or high intestinal obstruction. Partial pancreatectom 5 .
Splenectomy.
Appendectomy.
Enteroenterostomy. There is a severe toxemia as evidenced by the high level of the nonprotein nitrogen in the blood. It would seem that the toxic agent must have arisen distal to the obstruction.
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To determine whether such changes as these might not occur after other types of abdominal operations, we have made daily analyses of the blood of the dog after a partial pancreatectomy, a splenectomy, an appendectomy, an enteroenterostomy, a cholecystectomy, a gastroenterostomy, and a nephrectomy. No significant changes have been observed. The results are shown in Table III . Recovery followed the ordinary course in every case.
Sweet and his coworkers 14. 1~ have shown that a poison which seems to be identical with that obtained from an obstructed intestine in high intestinal obstruction may be demonstrated in the intestinal content in conditions other than actual obstruction, as, for example, after the intravenous injection into normal animals of toxin from cases of high obstruction, after the removal of the adrenal, in acute pancreatitis, in mesenteric thrombosis, and in acute experimental non-bacterial peritonitis. They consider that an identical poison may be elicited in any of the conditions cited. We believe that pyloric obstruction and obstruction of the cardiac end of the stomach and of the esophagus should be added as conditions capable of inducing a similar toxic substance.
The mechanism through which the toxic substance is produced is of the greatest interest. In ligating the cardiac end of the stomach the vagus nerves which suppIy the secretory fibers to the stomach and duodenum are caught. The question came up as to whether the results obtained in the experiments might not be due to some abnormality of digestive secretion induced by the pressure of the ligature on the vagus nerves. In two animals the esophagus was obstructed without including the vagi. One exhibited a most marked rise in nonprotein nitrogen. In two other animals the esophagus was ligated and the vagi were cut, and the same change was observed. The explanation for the toxemia is not apparent.
SUMMARY.
Ligation of the cardiac end of the stomach or of the esophagus in ten dogs produced a severe toxemia, and rapid death.
In seven of the animals there occurred a marked rise in the total non-protein nitrogen and urea nitrogen of the blood.
The dogs living longest with cardiac obstruction showed a fall in blood chlorides and a rise in the C02-combining power of the plasma. .M1 the dogs with an obstruction of the esophagus showed a fall in blood chlorides.
Control animals subjected to other types of abdominal operations showed no significant changes in the blood.
